Heat Sink Welding for 
Preventing Hot Cracking in 


(A 

2 

"5 

* 

c 

o 


u 

o > 

in "o 

O = 

£ V) 

in .tr 
cn — 

i— .q 
CM w 

^ O 

> O 


c ° 
o ® 

O S 

0 “ 

£ <L> 

V) L. 
O' 3 

1 * 

o- 3 

c 5 5 

o -a 

di 

C 2 

a o 


2 

3 

■ ■m 

to 


O 

E 

o 

X 

I «S S 

k 2 “ 

>■ c 

Q> 

U 


s 

5 

6 

i 

s 

2 . 

h 

s 


in 

<5 

O' 

o 


o 

0 . 


< < 


£ 

a; 


NASA 

Marshall Space Flight Center 


Potential Weld Crack Sites of 
Concern 
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Intersection Crack - A Test Panel 
Weld 
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With a Cooling Source 



Temperature (C) 

(c) Effects of Heat Sink on Development of Tensile Strain 



Weld Test Panel and Fixture for 
thermocouple panels 
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Thermocouple Locations on a Test 
Panel 






Finite Element Model ( 8-node 
element) 
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Comparison of Temperature Histories 
between Experiment and Prediction 
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Proposed Stationary Cooling 
Technique 
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Cooling media option: 

• Liquid nitrogen Cooling device option, 

Raftolte ‘Water .Heat pipe 

DdllCIIC . p ressurized air kn j te * Heat P‘P e wlth bronze brush 



Temperature Comparison Between 
Conventional Welding and 
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Temperature and Longitudinal Tensile Strain of 

Intersection during Welding stationary 

(Point A) Cooling 
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Proposed Trailing Heat Sink Techr 
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Temperature and Longitudinal Tensile Strain of 

Intersection during Welding , _ . . 

iPnint ai Hear Sink Technique 
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Time (sec) Temperature ( F) 



Varestrain Machine Chill Block 
Test Setuo 



Copper chill block 6” x 6” test sample 





Temperature Difference (AT) induced by 

Chill Block 
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Temperature and Strain History at 

Point A 




Dottcllc ^ ^ emperature (b) Longitudinal tensile straii 




“Quick Look” Intersection Weld Test 
for Stationary Heat Sinking Evaluation 
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Summary and Future Work 
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